C5a induction of human interleukin 1. Synergistic effect with endotoxin or interferon-gamma.
Interleukin-1 (IL-1) is a potent cytokine which possesses the ability to mediate systemic acute phase responses as well as local tissue inflammation. In these studies, we have examined the ability of C5a and C5a des Arg to induce IL-1 production in vitro. Human C5a and C5a des Arg were purified to homogeneity and were found to stimulate IL-1 release from freshly obtained human mononuclear cells into the extracellular medium. Only 2 hr of exposure to the purified complement components were necessary in order to stimulate IL-1 production. The minimal concentration of C5a required was 25 ng/ml, whereas 125 ng/ml of C5a des Arg induced comparable amounts of IL-1. This dose relationship was maintained at higher concentrations (150 ng/ml vs 750 ng/ml, respectively). That the effect was due to the anaphylatoxins themselves, and not endotoxin contamination, was shown by negative Limulus amebocyte lysate tests and employing preincubation of C5a/C5a des Arg with polymyxin B. The latter blocked a wide dose range of endotoxin-stimulated IL-1 production. However, when endotoxin was added to C5a or C5a des Arg, significant synergism in the stimulation of IL-1 production was observed, occurring at various concentrations of either agent. A similar synergism with C5a/C5a des Arg was seen with interferon-gamma. In these studies, IL-1 production was measured by bioassay employing cloned D . 10 . G4 . 1 murine T cells and by radioimmunoassay for human IL-1 beta; using C5a/C5a des Arg as stimulants, there was a high degree of correlation (r = 0.82) between the two assays. Since traumatic, infectious, and inflammatory diseases may result in the simultaneous appearance of these stimuli, the synergism described herein is likely to be clinically relevant.